Hepatocyte growth factor promotes hepatocarcinogenesis through c-Met autocrine activation and enhanced angiogenesis in transgenic mice treated with diethylnitrosamine.
Hepatocyte growth factor (HGF) is a mitogen for hepatocytes, but it is not clear whether HGF stimulates or inhibits hepatocarcinogenesis. We previously reported that HGF transgenic mice under the metallothionein gene promoter developed benign and malignant liver tumors spontaneously after 17 months of age. To elucidate the role of HGF in hepatocarcinogenesis, diethylnitrosamine (DEN) was administered to HGF transgenic mice. HGF overexpression accelerated DEN-induced hepatocarcinogenesis, often accompanied by abnormal blood vessel formation. In this study, 59% of transgenic males (versus 20% of wild-type males) and 39% of transgenic females (versus 2% of wild-type females) developed either benign or malignant liver tumors by 48 weeks (P<0.005, P<0.001, respectively). Moreover, 33% of males and 23% of female transgenic mice developed hepatocellular carcinoma (HCC), while none of the wild-type mice developed HCC (P<0.001, P<0.005, respectively). Enhanced kinase activity of the HGF receptor, Met, was detected in most of these tumors. Expression of vascular endothelial growth factor (VEGF) was up-regulated in parallel with HGF transgene expression. Taken together, our results suggest that HGF promotes hepatocarcinogenesis through the autocrine activation of the HGF-Met signaling pathway in association with stimulation of angiogenesis by HGF itself and/or indirectly through VEGF.